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) M«f^fflwtcw^75:»o^sis. (c) m.m^m^r^m^mm.mt^M 
an. *3«fc^ (d) «gitfpffls*-r*«w*u^Aflgjta!i. a>5fijt3. a#tt. 7 
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RttW**0. W»*^S^«>A*«fcoi:fc»*LV». 7;i'#'J±SI&JH*aHfiJ§# 
tt. fciAtfrtTf-^fcBMBl. 2 8 2, 7 7 2-59HB»K:e*SftTlr>*. 7;U 
Jf'^SWfeM^^RttM:, 7JI'*U±n&Mft:&*.i£/'(U9.fc. Xhn>f^ 
A. #Jl/->£A. *fcttTif*->£A4:. ?^>ft*f^£^triM®fitiMM( 
*»6J«*. fcixtf. a3fc7;kfr'J±S&JK?*>Btttra:, lUifciSMT i O3 
, M 2 T i 0 4 *3J:aCMT i 205tC?=fJE£:T^t ) C9iT-5C<h^-C ! #-5. CCJCt, 
Mte. $?£L<tt. Ba, Sr. Ca. *&ttMg"C*4. Z.CDJ: 5 ft4&fl£§a 

f^>RA'jfAtt, TEis^itm<D mm/* 1 ) tarns®*, 

. 3^>g?7. h Ate. BsaHfc^^a&frSO* hn>f^A-f^> 

W.->3.0WM. (double stronti um t i t a n i um o x a 
late) VmZfrfeT* ^tl:<tot, ttlfc&Jin?*** 
K*^->^Att. ft$*CaT i0 3 (CAS 1 2 04 9 - 5 0 - 2) Kffi^-f 

st^tJUOtftft* 1 3 5 OTCiCiD^T^diilCjc^T^^-r^ClifcT^ 
*. uCTgffltS "5 1 ^>K^;!/->^A" <fcH3*SStt. 3£3CaO-2Ti 
O2 (CAS 1 2 0 1 3 - 8 0 - 8) 3 CaO-TiO (CAS1201 

3-70-6) ^^7^tlK^fe.-g*T-5o 7^>^T^^>"^AtCtt. *^3=- 
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gT i 205**£$n4. 

^Mi«<75^75:<ifc2 5wt% (*«a-©!SJB!BtiiK:*sHTtt, *l>fc<£fc35 
wt%) 

7;!/* U ±IH*J)Wb^«iffl{*:*K©3Eiffiatt, -jRK^ft < <t fe 0 . 6 mV 

so-ioomVg) swraTJu* U ±gi£Sft:-&<#;S##>ff*> 

T—mz{g.&ffim (-»£. 0. 0 3~10m2/g) ffl#3&*0?£ L^ig^S 
nxi/>5CliS^5t, MSfc©X*5. ^EtBte. Brunauer, E 
mm ett, 5$ £ZfT e 1 1 e r A*. J . Am. Chem. Soc. 60, 30 
9- 1 6 (1 9 3 8) T-m^T^Z. £Hi£fc«£"J 7 h >£/B^3ii#<Z)B E 

#fgBJTffiffl-r-5ffl#:t!ittt. -fit:. *7LKSfcH*?LRt*^-raii:*« 
T*. — tK?L§^ (water pore volume) 150. 05~ 
0. 8 0 c c/g^#-rsC:t75<T^-2>. 
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'J— £f£5Cl vK757.7'J-£. #51 0 0~&1 2 OW*— 7 

(WtKlKSIfSCAn. 3»**«UTtf»S. jSSE^WATS 0 , ffl«E 

mm^^mm^m (ti^ii 12010 7>rt-ci/2-*-s«Mna* 

L, iJ»'3/SfcB;«Afy71lli: i b9t]liiW»T4i:i* , T««. CLCDi 
5&;£r£te, "JS*" "Mm" Uifti££:i?tfftS. — 3©-f-CDJ:534*«i 

u±a**fls^*a*«-*»flE»4, "iw "-■»" sitfetCcfc^Tfeiii 
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Ktt. mmm.* ^a^ii, tc^k*. u>rf»£, 7H>wt. mm. 

*gg# t l ts* <h a: s s£-r « - 1 * . 

e«bt seta*?**. Maftj*3W*fcttH*j«/Rr*fld[iitt. 

TK&^T, 8Mb. Sfctt-*©ttO#ttfcJ:-3T#*lClft£b3S 

-;ufct^.«^U3-;i/fci:A«x5 1 u>^ , J3-;i<', 75 > (fc<h*.fc£. 7;u 

# J —)V7 =L>tziiz.lXX.5> 7 —)VT 5 7 )l*)liS7 5>fcixHlf 
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%fcfm\z\t, >J>tt< £bf&mftmmz%9item (7d tru >©:/□£ ix>* 

£«£g©»g(2. »Sb<tt, «fif LT*J 2~7 Owt XT 

*4. ±0if^L<li, ^SISc07Sg«^ 1 0~6 Ow t %(Dm.m\ZhZ>. #56 
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*K r > 4: LT^^SIS'r r >© iBW**. «®«4«ttfficD||3KOAc:ie) KBSJM9T 

Tf^fflbp^. ttjasiifi^fcttx^^-xt^f^TT^r+vj^rxceftL 

tix.H *U^A©KRtt[A«i©«j««)«ifilcfi[ffiT*. d 
: f i <i«agiiinX5 i -yy't , KAc«x^+-Wt'f I (Cii5aTNO-f-(Dft!l 
©SHfcS^l! (nitrogen oxygen species) CSSStl 



(12) 



Hi^rssff 3fc»tc«, *y^Atttt, »b-&ft*«»«fcfct>K:*fflsn 

BMo, W, Re. J Er<Dfo>bft&TZ>Z.£tfX'gZ>&. Cl©j54i£te, *-©«fc5fc 
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\zmm-?Z> d *«WO*spj!6»Offifija:-^©*KSIBi«K:lSl»Ttt. 
*rfb-&«j lc«« L Ti^ - !c#*T * «fc 3 let" 5 . 
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Pg»tt. ffl{*f**««ii<D|gMfc:*tUT. 0. 0 5wt%Cl (4Ejt#J©??£ 

<tyifemM<D9L±mz. 2wt%T-&%. o. i~i. 5wt%ci«g|^-c 
«e«. isoettsi. {gran. x>/\>-y— . &j©w. rt±». 

SMfcXtf+vft&fHCte. 131 8 0-3 2 CCrog^CDSJ^SCOSJ^^rtS 
BE (it)»*b<tt. 2 0 0-3 0 Ot. fcotfc^KH 2 2 0-2 8 0 
■C) , *5«fctf*91~tt6 0 a tmffl£E*^*n5. X#*2/ KSR**!*** 

/NPy>^^ct^«mftx^;i' : b«l&j!l^cftrt!c?¥«ET^^i*iT^-S>^. # 
M\z-£a (Tfiioti. <lppm) 

m%mmffi\zmATz>e>\zm^fzmitg.mm<D&\}iLT\t. no. no 2 . n 2 

O4. N2O3. &tZ\*X.#*z/{£jkfrT^ZftZ<DliZ#\Zl'lO&£&l*02<D-- 
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n-s. -Hat. ynt;u>©x#*->ftofc»fc:aa)a:»ftS3i5aii*tt. N2 

SA'7XRLTffifflt^l^ »0. I~ft2, OOOvoippmTSS. 
HTKoltfHfeS. Sfcttx#*Mfc*frTT«#ttS8T#ftLao*Hra 

U^(S]±«, — ififc. ftftWKl-B.Ovo lXOCOjSttll/fci^Cljl 
SnSit, 5-5 Ovo l%C0 2 ^ff£LK #*&K#4»©XB!fl;fft*<Oiiai 
tt. ClCLT-jd!^^^nh'l/>X#+i>^S©^4 3 tC^tC^^-5^<i:^T#^ 
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^□Kl/>8ft©l^Cvo IX (ifcttppm) 
yntfU-> ^2-^50% 

*«Any>ftft 0-^2, OOOppm, «fcf)jifSL<tt<l 

ppm, fe^tfeffsKttO 
Wtit^mm 0~£]2, OOOppm 

iSMb** 0~l?80% 
^BMtift* 0~6 0 %> =fcr)$?£U<te 

5~5 0 % 
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WiUtt*&4. 5m (» 1 5 ~» 4 5 7 -f - h) OlSBiC&S. 

Oftfl&tt. mi. 2 5~I56. 3cm (150. 5 ~$J 2 . 5 -f tnct 
#"C*sa«. -)Ktl<j2~|<j3. 8 cm Oft 0. 8~£jl. 5 -f >3=-) 

tS^i^Tt?). #*2WJS« (GHSV) ii— filcft 5 0 0 ~» 1 0 . 0 0 
0 h r-l<D«HK:*3. ftaMSftGHSVfttt. ft 1 ~»6 0 a t mfflflTtt 1 . 
I~ift3 0 a tm<D£tl<D2ig, ft 8 0 0 ~ft 3 , 0 0 0 h r -lCD$aB«;:&5. 
g=«B#P B 1te. 0. 5-7 0 %Jf£L<fi5~3 0XO^ot;U>iHEftSn5© 
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A (2 5. 7g) ifHMR (1. 8 g) . mm. (3 5. 6 g) , ^}ffy 
ST^r^A (0. 6 g) . Ifl/>y75> (2 0. S6g) . S'a'^R ( 
2 0. 6 0 g) , X^/-;i/T= > (7. 2 0 g) , &£CtiKV* (2 7. 9 0 

g) tfi*u »sn*a***4i9«i#— ;usu >ifhtc. 1 iot:Tief B i 

ft»LT*»6, $Sfi#«3 0 0CT3R»m^MEL&. ^co&t. ?K (8 0ml 
) K»a>LfcaM6#USA (2. 8g) 0<E*88»KJ:O2 0»i»W-T 

*»*»KtjB-&Lfc. 1 1 Ot-C2ttflfl|£jftT«e:4:E:J:0. 

£0tta<B5c*»JEfctt. 54wt%Ag. 19wt%Ca, 1. 1 
wt %K. 0. 5 5wt%Mo, 0. 94w.t%N. isitf 0. 5 0wt%C 1 
T&^fc, £©tt»01#*->fl:te||g£. 4mol%yn(fl/>t8moUO 



fi»*fflt»T. aeSS^IST?, 1 2 0 0 h r-lGHS V, 2 5 0"CO*frT?l¥ 



TT 



(18) 

BfcC^hfc PCatra PO^gtR^ C3= PO £Si£(kgPO/m 3 hr POzfcffi 

"#fsi «» (psig)) a> m<m(%) cibpo/f t 3 hr» (ppud 



0 2.0 45 21 10.4 3750 

(30) (0. 65) 

1350 6.8 45 25 12 4200 

(100) (0.75) 

7C^t W t % 

Mo 0.49 

CI 0.7 0 

C a 15.0 

Ag 4 9.0 

N 0.2 1 

K 0. 5 7 

8vo \%mm. tekm^^zfcm^temawz^tsmi&mHtfi&m^T. 

2. 0 a t m7—is&. (3 0 p s i g) T. H^SSJfcSifCiJ^TffffiLfc:. ft 
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mmisfcZfomoPl&frZWrWLT) . 50wt%Ag. 0. 5wt%Mo ( 
Z.mt : £ ] J7f : >frz>%l^2ft : Z>) . 0. BwtXCI (Htttffc^U 7 , x>^^ 

ssgsns) . 2wt%K «»fifeafctt«{ciQA6n4aiK* u 

#*&B*W CftfffiSffl * *1D"T 5 £ t , *s J; 7 p tf U fc43 vf 5 =t 5 

OOppmlftlfJk 5vol%0 2 , S5N 2< 2 5 0t:. 2. 0 a t my— 
yff (3 0ps ig) , 1 2 0 0 h r-lGHS V, 2 0 h r , cD^frX'. USSU 

aTST. K*A-2iJj:^B-2tt-tn-€ t nK*A - 10«M*T? 

. 1 0 v o 1 %<D7n¥U>£6 vo I X<0»**^tr«*&«»«t*ffiffl UT. 
2 5 0t. 2. Oat my- viE (3 0 p s i g) , isitfl 2 0 0 hr-'GH 

j: n«. mt^fr ic s «M«ttti l:ai^i:^fc^i^■^fc<*f^R 
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ft St feltiH CO j 
A-l 7'J 12 



A-2 7U 0 



B-l h> 16 



B-2 f> 0 



MA 

5 0wt%Ag. 2wt%K (^^fCjH^:^D$n^KN03*5^$n 
3) . iJ^fctfO. 6wt%Cl (AgCl*5) tC^-rSTcSHSfig^WTS. 
iSaK*;U^^Affl{*#*«tt«6*IIifiLfc. 10voUyntU>, 5vol 
%0 2 » *5£tf2 0 0 p pmNO£-£*JflW&JK»SE, 2 5 0X:> 120 Oh r"' 

ghs vcD&ft&mmisT. ynt»eft$i u. yot*u>^-+->Ka^ 

$3 0%. *J:OC^nt;i'>**5'K4*tt9. 7 6 k g/m3 • h r (0. 6 
llb/f tJ-hr) fcfcfc. 

ttiao^*«ji&asAb-eHjfiLfcai*#*«tt« uowtxAg. 2wt% 

oT*5D. 4. 8yntl/>gft$, 3. 6%Zfu\dU>**ri/\ : Mnm, 0. 
48 kg/m3- h r (0. 0 3 1 b/f t J • h r) 7n f U>^-^-> HSfeStt 



i»«NPlB.hr_fifb*,X SiR^X Clb/ft 3 hr) 
16 5 49 8 

(0. 5) 

64 9 35 9.6 

(0. 6) 

88 5 47 8 

CO. 5) 

114 11 36 12.8 

(0. 8) 



SOSi^St. «K*;U->^A (3 4. Og) £. mm (1. 3g) . lEft 
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is (2 5. 7 5 g) . *>y>?7,j-ym.7y : t-^L.mYM (0. 5 g) . X^U 

>v75> (2 0. 5 6 g) . ->:l£R (20. 6 g) , I^7-75> (7. 

2 0g) . *i«fcZfiRfi* (2 7. 9g) fcfi*L. »6tl*jg^i»*4l©|BItCt) 
fcoT^-MU^Lfc. ca^aSttttSttaS. 1 1 01CT 1 B*IWl£*b 
T*6. 3 0 0t:T3P9m^JRLA. fOSt. 7k (8 0ml) KiS^LfciHR 
#'J?A (3. 2 g) mm:. @<EUSf6»klJ=0. 2 

^L3t. 1 1 ox:-c2Kiawe«r-5^tfc«fco. i»oaM*iWii«iit. 

»*flCJ;*7c3Siaj5!Ett, 41wt%Ag, 22wt%Ca. 2. lwt%K, 0 
. 7wt%W, 0. 5wtXCl. iiffO. 9 6wt.%NTJb^t. 

8 v o 1 XftX. 0 p p.mNOt^tUHMWSE. 2 3 210, 1200 

h r-'GHSV, i3«kCJC2. 0 a t my— vEE (3 0 p s i g) O^^TT. If 
ffiL£. 7n¥U>mfcm*2 0%, ynyu>^->K«R*tt4 2X, PO 
StttBlO. 4kg/m3-hr (0. 65 1b/f t*vhr) (SEttlSfEtpK: 

3 5 0 0 ppmPO) RUIIUK«ttffiOA:B£JIRIftT». 2 8 8t: 
. 48 00hr-'GHSV, &£Z*2. 0 a t m¥— yff (3 0 p s i g) (5 
OppmNOm nCft&Kmtt&j*) ©*frK*HT. 2 2%7nt:U> 
ifgft*. 2 9%O^Dtfl/>^->KIJR$> fc£tfPO£Htt3 2 kg/m3 

•hr (2. 0 1b/ f-t3.hr) <8Stfi«t*fc 2 5 0 0 p pmPO) 

ft 6 

fiift**-r. KlkfrJl'S/tfA (12. 8 5 g) ft. ^{kSS (0. 9g) . Wtfcm 
(17. 8 0g) . S^^Ag7>€-^ (0. 4 1 g) . JURA U 9 A ( 
1. 5Sg) . Ifl/>y75> (10. 2 8 g) . (10. 3 0 g) 

, X*y-)17Z> (3. 2 0g) . :i3«fctffcH# (14. Og) £g-&U % 
Stl*a^**4«»IB#-;l'S U 1 1 OTCTl»IUtt*L/T36»6. C 

<0*«ffl#«*«jBtt, 3 0 01C-C3l*IH*jftLfc. #&ric<fc*U;fc\ ^««i£© 
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7tMW.fS.\t, 50wt%Ag. 0. 5wt%Re. 2wt%K, &J;tf0. 6w 
t %C 1 T&ofc. 

CWM^CQXtf^-Wfcf*^. 1 0 v o 1 %^PtfU>. 5vol¥Uti 
, ££#2 0 0 p pmNO£^t^&Jim^£&fflUT. 250 1200h 
flGHSV, &£.Zf2. 0 a tmy*-vj£ (3 0 p s i g) <7)^frT» @£JI 
5£»fc<fc0ffti5Lfc. yaeu>g{h*(il 0. 9%. 7d tf U>**-> b*3t 
8?*tt4 2.. 4X. SfcPOSfcfifSttl 4. 6kg/m3-hr (0. 9 1b/ 
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